Ultrastructural changes in red blood cells following pulsed irradiation in vitro.
The careful choice of a combination of laser parameters such as wavelength, pulse duration, and dose has provided a means for confining laser energy to specific targets within tissue such as oxyhemoglobin within the cutaneous microvasculature. In the process of achieving such vascular selectivity, certain ultrastructural changes in red blood cell (RBC) cytoplasm have been observed, such as the generation of intracytoplasmic electron-lucent spherical structures. These structures, ranging in size from 80 to 1000A, were seen in RBCs exposed to laser doses at and above threshold, and appeared to represent a morphologically novel form of highly-specific tissue injury. This in vitro study using RBC in phosphate buffered saline (PBS) was undertaken to better understand the mechanism(s) that could have been responsible for these unique morphologic changes. We conclude that the intracytoplasmic electron-lucent spherical structures seen within RBCs were heat-fixed molds formed around vaporized water bubbles and were not produced by the release of oxygen from the oxyhemoglobin moiety during 577-nm laser irradiation.